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Study on the Heritabilities of Pinus densiflora S. ot Z. (I)*!
Kyong Bin Yim*? Eui Rae Noh*?

Pinus densiflora S. et Z. which has the widest distribution and highest stock at present in Korea
and has used as materials for fucl, house construction, furniture and many other purposes for sev-
cral hundred years, is considered as one of major species of economic importance, although there
are a few epidemic insect injuries and silvicultural difficulties in regeneration.

However, since disorderly cutting has been conducted for long time, the valuable local stands
have disappeared. Therefore immediate attempts should be taken on the gene conservation and
genetic studies including heritabilities and geretic gains of desirable characters.

One hundred and twently five plus trees have so far been selected from the nationwide area and
kept for the purpose of seed orchard establishment and other theoretical studies. In this study, the
wind pollinated seeds of grafted stocks of 13 plus trees in clone bank located in Suwecon and the
sceds of 4 Japanese plus trees were collected and their progenies were used for heritability study.

As indicated in figure 1, thirteen plus trees are from the middle part of Korea and two experime-
ntal plantations were laid out in 1972 (1—1 stack) by the randomized block design with five repli-
cations, consisting of 10 trees line plots of ecach family in cach replication.

Tree height, root collar diameter and branch diameter at lcm apart from the main stem  were
measured.

The results are summarized as follows
1. The rank of height growth of each plus tree progenies by age was greatly changed under age

3 and it was affected more in poor site than good site. v
2. The heritabilities of height growth were estimated to be 7.2% at age 3, negative sign at age 4,

9.4% at age 5,13.0% at age 6, 8 1% at age 7 and abrupt increase of 63.8% at age 8. The

heritabilities were generally increased with increase of age.

3. The heritabilities of root collar diameter and branch diameter {average of the three biggest
branches) was 3.2% and 11.8% at age 8 respectively.
4. The genetic gain was largest at age 8 and it was 46.6% when a sclection intensity, 1/500 was

taken. It, therefore, seems to be reasonable that selection should not be made under age 7.
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Tab. l Characteristics of plus trees

{@J*&ng ‘1 i " ng MFLE 1 B i M Fﬁ ‘Mnlﬁh 'ilu AL &"(l;n;)?
som 1w | pe. N, W R0 1950 29 16.4 23.6 6.3 7.2
TR 3% LE, T8, 2R, ®l 1959 30 18.8 22.9 3.8 11.6
TR T8 T, 8, EE., &I 1959 | 30 18.5 26.2 28 9.8
Lo 8% L, PE, #EE &I 1959 36 19. 4 24.9 2.1 9.5
T B 10%% LB, T8, BE TBE 1959 | 32 17.4 26.2 4.4 9.9
OB 1188 LB, BR, . &I 1959 33 20.0 25.4 3.5 14.0
LB 13%% LR, FE.BE, TBH 1959 24 | 175 20.8 2.6 1.7
LB 4% 0 ILEL RS, f”\;u TBE 1959 35 23.4 25.4 2.7 13.4
OB 16%% e, T TS 1959 - 31 16.6 19.6 2.3 8.6
K 188% {LE, T, B, Rem 1959 | 35 17.5 21.3 | 26 9.0
OB 228 | RN =B TE, NG 1960 43 | 225 26.7 4.4 12.2
T 25%% TR, =B TR, W 1960 | 32 15.6 23.6 2.8 7.8
T %% | IR M. B, 1960 } 0 | 230 35.3 3.3 17.2
=kA 58 l 1955 48 l 19.0 38.0 5.0 10.0
% Moo || 1955 | 50 |, 24.0 34.0 6.3 12.0
X B 106%% [E!Ii@ﬂ*l BLI 1960 | 55 | 23.0 32.2 54 | 180
% 1038 1960 | 69 24.0 | 420 5.8 16.0
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Fig. 1. The location map of the experimental planta-

tions and plus trees selected.
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Tab. 3. Average height growth by age familics
. ViR | 24E | 3% | AMSE | SHE | 644 | THEE | SHE
s 1 Ol e O R FBc CHREE)  CAGE) CHSE )| 8178 ) 1 i)
et Cem) F Cem) | (em) (em) | (em) | (em) | (em) (cm)
RO 1% 7.8( 3)| 14.911) 21.90I3)| 35.8(13) 56.1(18)| 81.0(18) 112(18)| 143(18)
TR 1 6.7(10) 14.910) 22.6{10)] 41.6( 5) 72.1( 4)] 107.2(2)| 144( 3)} 193( 2)
TR T 6.5(14)] 14.0017)| 22.0012)] 36.8(11)| 59.8(16)| 84.7(17) 120Q17)} 154( 7)
i R 8%k 7.1( 6) 16.0( 2] 2570110 42.0C 4)| 71.7( 5)| 111.4(1)| 144( 4)] 188( 5)
T 1088 5.6(17)] 14.6(15) 22,70 8)] 35.2(16) 62.3(13)| 92.8(12) 135(12)| 177( 9
TR 11 6. 7110 15.9( 4] 24.27 3) 43.6{ 2) 71.3( 6)| 103.1(5)| 140( 7)| 178( 8)
LB 133 7.2( 5) 14.7(13)] 22 1(11)] 35.7(14) 57.2(17)| 89.0(16)| 127(16)] 162(16)
il B 145% 6.2(15)] 15.4( 7| 22.90 6] 37.3(10)] 64.4(11)| 96.8( 9| 136(10)] 176(10)
L B 168 6.8( 9) 15.3( 8) 24.00 4} 41.0( 6)] 72.3( 3)| 100.0(7)| 136( 9)| 174(1D
T 18 82( 201 14.7(13)] 24.0{ 5} 43.4( 3)| 77.1( 1)| 107.0(3)| 146( 1)| 188( 4)
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Fig. 2. Change of rank of height growth of each plus tree of progenies by age (Kyung gi)
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i 22% ©6.9(8) 15.6(6) 22.7( 7 37.9( 9)| 68.2( 8] 99.4( 8)I 134(13)) 171(13)
T B 25%% 6.7(12)) 14.9(11)| 19.3(17)} 35.6(15) 65.0(10) 89.6(14)| 133(14)| 172(12)
fan B 269 5.7(16)| 14.4(16)] 21.1(15)| 39.0( 7} 69.7( 7 102.6(6) 137( 8) 179( 7)
=& K 5% 6.5(13) 17.1( 1) 24.4( 2)] 45.0( 1)} 73.8( 2)| 106.8(4)} 146(12)| 198( 1)
% R 10158 7.106) 16.0( 2! 21.1014)| 35.2007)| 60.9(14)| 95.5(1D]  141( 6)| 189( 3)
K B 1068% 7.30 4)| 15.0( 9)| 20.4(16)] 36.4(12)| 65.0( 9)| 96.5(10); 142( 5)| 183( 6)
¥ P 103%8% 89( 1) 15.9( 4) 22.7( 9 38.4( 8)| 62.4(12)] 89.3(15)| 128(15)| 165(15)
BSR4 4.7(18)] 13.5(18)| 19.0(18)| 34.8(18)] 60.9(15)| 91.3(13)] 136(11)| 169(14)
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Fig. 3. Change of rank of height growth of each plus plus tree progenies by age(Kangwon )
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Tab. 4. Average root collar and branch diameter by the families
\\f@‘ﬁ B E B Tom oM % 2
% EA - BRER(em) [FFAER(em) | #efem) |[7HAEZ (cm) BILE(em) |7HA EHE (em)
I BN 6.0 2.04 4.4 1.42 5.2 1.73
L B 3% 7.7 1.98 4.5 1.48 6.1 1.73
AN 7.1 1.87 3.9 1.50 5.5 1.69
L B 88 7.7 1.95 3.3 1. 46 5.5 1.71
L B 10%% 6.7 1.79 3.9 1.40 5.3 1.60
L R O1I8R 6.9 1.92 5.1 1.54 6.0 1.73
T E 138 6.8 1.79 4.0 1.48 5.4 1.64
L R 14 6.8 1.77 3.9 1.56 5.4 1.67
L K 168 7.2 2.02 3.9 1.42 5.6 1.72
L B 18%% 8.0 2.10 4.2 1. 46 6.1 1.78
T B 228 6.8 1.83 4.4 1.46 5.6 1. 65
L B 25%% 6.8 1.80 3.8 1.46 5.3 1.63
AN - 6.6 1.84 3.9 1.54 5.3 1.69
ZAK 5 7.0 1.90 4.6 1.72 5.8 1.81
% [ 1015 7.6 1.98 5.2 1.64 6.4 1.81
XK & 10688 A 8.1 2.06 3.9 1.40 6.0 1.73
HOF 103% 6.4 1.88 3.6 1.42 5.0 1.65
KO 7.1 1.90 4.1 1.50 5.6 1.70
* 5 BHEEC =& ABEZHR
Tab. 5. Genetic gain by selection intensities
Selection intensities .
Age ap h? T l i 1 l 1 Ac‘gnt}gllggi[oto f
B 500 1,000 5, 000 10, 600
cm cm em | cm cm
3 yrs. 3. 5749 0.072 | 0.82(4.3%)| 0.87(4.6%)| 0.98(5.2%) 1.02(5.4%) 19.0
4 yrs. 6. 7587 0 - - - : - 3.8
5 yrs. 12. 7977 0.094 | 3.81(6.3) 4.05(6.7) 4.56(7.5) 4.76(7.8) 60.9
6 yrs. 16. 6024 0.130 | 6.84(7.5) 7.27(8.0) 8.18(9.0) [ 8.54(9.4) 91.3
7 yrs. 0.1924 0.081 |4.95(3.7) 5.25(3.9) 5.91(4.4) ' 6.18(4.6) 134.6
8 yrs. 0. 3899 0.638 [78.86(46.6) |83.76(49.4) ‘]94. 25(55. 6) i98. 46(58. 1) 169. 4
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